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INTRODUCTION
How the eggs and larvae of the Utah amphibians differ from each other
is the problem to be considered in this paper. Part of this problem has been
answered by previous workers such as Albert He Wright and his wife, Anna A.,

'Wiright (1929 and 1949); Ka.rl A. Youngstrom (1936); Vasco M. Tanner (1931 and
1939); R. Le Livezey (1947); Hobart Me Smith (1936); Tracy I. Storer (1925);
Helen B. Thompson (1913); and Arthur Svihla (1935).
Previously the eggs and tadpoles of Bufo woodhousii woodhousii. Bufo
punctatus, Pseudacris nigrita
chycephala.,

~

triseriata~

pretiosa pretiosa, and

Hyla arenicolor, Rana pipien! bra-

~ catesbe~

have been described

as well as the eggs of Bufo boreas boreas and the tadpoles of Scaphiopus
hammondii intermontanus.
Certain problems are yet to be answered. One problem is that the larvae of Rana pretiosa subsp. from Utah fit the description of the Nevada formj
~

pretiosa .luteiventris, as described by Thompson (1913) a.nd not the des-

cription

of~

pretiosa pretiosa as set forth by Svihla (1935). Is it pos-

sible that what we heretofore have called

~

pretiosa pretiosa in the Provo

area is in reality Rana pretiosa luteiventris?

Another problem is that the adults, tadpoles, a.nd eggs of
piens brachycephala and ftana

~

~pi-

are strikingly s imilare J..re the differences

sufficiently great to call them separate species or should Rana

~

be a

subspecies of Rana pipiens 'l
Rana fisheri of the Las Vegas Valley in Neva.de. and Hana onca a.re ratI

!ther s imila.r • .Are they synonymous? Should both of them be considered as a

1

I

.
1

i

--

2

subspecies of

~

pipiens?

There are fourteen species of Utah amphibians. Only twelve of these
will be considered here as two species are comparatively rare and material
was unobtainable f'or this study • .
During

t;l1e

early part of May in 1949 the author toured southern Utah,

northwestern Arizona, and southeastern Nevada. 'While on this trip specimens
of

Rana~'

Bufo

woodhou~ii

microscaphus, and Scaphiopus hammondii _inter-

montanus were collected at Zion National Park, Berry Springs, Beaver Dam Wash
and Warm Springs of the Muddy River drainagee From F'lowell, Milla.rd County,
specimens of Scaphiopus hammondii intermontanus and Bufo woodhousii woodhousii were picked up on June 9, 1949; July 5 and 20, 1950. VVhile traveling in
the west-central section of the state during the last of July and the first
part of August in 1949 we procured specimens of Scaphiopus ha:mmondii intermontanus at Jericho, some ponds near Keg Mountain, and Gandy. Trips to the
brick yards in Provo on March 31; April 7,8,and 28, 1950, produced specimens
of Pseudacris nigrita triseriata, Rana pipiens brachycephala, and
~

pretiosa. From the Arches National Monument specimens of

~

~

pret-

pipiens

brachycephala were obtained on May 9, 1950. Provo Canyon yielded Pseudacris
nigrita. triseria.ta and

~

pipiens brachycephala on June 5 and 15, 1950. On

.April 20, 1950, and shortly afterv.ra.rds, specimens of Bufo woodhousii microscaphus,

~ punctat~,

brachycephala and Rana

Scaphiopus harnmondii intermontanus, Rana pipiens

~were

taken on a trip to Yuba Dam, Beaver River,

Berry Springs, Harrisburg, Virgin River near St. George" Santa Clara River.
and Ivan's Reservoir. The brick yards in Provo provided specimens of Rana
pretiosa pretiosa and Rana pipiens brachycephala on August 12, 1950. A trip
to the Jordan River near Lehi on .April 18, 1951, produced specimens of Rana
pipiens brachycephal}l• Specimens of Rana pipiens brachycephala were obtained

3

June 6, 1951, at the brick yards in Provo.
Over two years was spent by the author in collecting material for
this study. Other material which was used ca.me from the collection of the
Department of Zoology and Entomology at the Brigham Young University.
The description of tadpoles is generally concerned with the older
specimens~

ones which have the hind leg rudiments. If one is cautious in the

use of the descriptions, he may apply the+n to young larvae.
In dealing with the labia.I teeth of tadpoles the method of des ignating them is to number the uppermost row the first upper row, the next lower
·one as the second upper row, etc. The first lower row is the innermost row
on the lower jaw below the lower mandible. Continuing downward the next row
is the second lower row 1 etc. As the tadpoles grow older the front legs are
obtruded from the body. At this stage the labial teeth are regressing and in
some instances the pattern is indiscernible.
Manifold types of chroma.tophores appear in the amphibians. Apparently
there is a certain consistency of the types found in a designated species.
It is true that the amount of light, heat, and other environmental factors
influence the pigmentation of the tadpoles. Yet, there seems to be a gener- .
.alized pattern for the species.
The drawings of the mouth parts are ms.gnified twenty times the life
size. It is desirable to use tadpoles of the same age but this is not always
possible .. After larvae attain a length of approximately fifteen millimeters,
there is little change in the general characteristics (with the exception of
the appearance of the hind legs) until the front legs protrude, at which time
the tail is resorbed and the labial teeth and larval mandibles retrogress.
A key is included so that one may determine the genus and species of
a tadpole specimen. Also provided is a graph of the comparative egg diameters

4

of the -various amphibians of Utah. Each amphibian is treated separately. Con•
sidered under each batrachian are the salient features of the eggs, . larvae,
and adults. Various conunon names of the species are given. Photomicrographs
of chromatophores, mouth parts, and ventral views are offered to a.id in tha
differentiation of species. Plates drawn by the author are advanced with
hopes that they too

~~11

aid in the identification.

Variations from previous descriptions of some of the eggs and tadpoles are noted herein. A description of the eggs and tadpoles of Rana
~

~·

woodhousii microscaphus, knbystoma tigrinum nebulosum, the eggs of Sca-

phiopus ha:mmondii intermontanus a.nd the tadpoles of Bufo .b oreas boreas are
advanced for the first time. A few distributional
notes are also included.

~ecords

and life history

BREEDll\fG D.A.TES

For the most part Utah amphibians extrude their eggs during the late
spring or early sumner months.

In the Dixie country (southwestern Utah)

reproduction is several weeks in advance of that in the northern and higher
parts of Utah.
Pseudacris nigrita triseriata first em.its eggs during the latter
part of March and continues through most of May.
toad are found shortly after the snow melts.
meadows of the mountains.

This is true even in the high

Scaphiopus hannnondii intermontanus connnences in

April and possibly persists until July.
in pools which result from

The eggs of this tree

On the desert this species breeds

thundershowers~

Sometimes the :puddles disappear

before metamorphosis is complete and the death of the tadpoles results.
Eggs of Bufo boreas boreas have been taken on June 17 at an elevation of
approximately eight thousand feet.
be procured earlier.
of

~

Perhaps at lower elevations they might

The latter part of April is the only time that eggs

woodhousii microscaphus and

~

punctatus have been taken.

Proba-

bly the season raDges from the first pa.rt of April until sometime in June
for both of these species.

From the latter part of Tu1a.rch until sometime

in May is the breeding season for Rana pipiens brachycephala and Rana
pretiosa pretiosa.

Eggs of Rana

rn

have been collected during the early

part of April.
The time necessary for hatching of eggs varies with the species
and probably the temperature of the water.

It has been observed that the

. eggs from the valleys usually take from three to eight days to hatch.
Various types of eggs were gathered and placed in pans of water.
5

An

6

aerating devise was employed to keep the water from becoming malefic.
Several kinds of algae were used as food as well as grain pellets.

Tuiany

tadpoles also feed on living and dead tadpoles.

An interesting note given by Kirtland {1915) is that toads have a
homing instinet--returning each year to the same spot to breed.
Apparently it may take longer for tadpoles to develop under artificial conditions than it does under a natural environment.

This was de-

duced from observations wherein a cluster of eggs was divided.

A portion

of the eggs was taken to the laboratory and the rest was left in the pond.
The time of hatching of those in the pond was not observed.

Occasionally

the tadpoles of the pond were observed and mentally compared to those in
the laboratory.

Those which remained in t .he pond were larger and more

developed than those of the laboratory.

Metamorphosis occurred earlier

in the case of the tadpoles in the natural environment.
The term, larva, is used to designate an immature amphibian from
the time it leaves the gelatinous egg until the time it assumes adult
characteristics and can leave the wa.ter without dying.

Salamander larvae

are not referred to as tadpoles whereas the larvae of frogs and toads are
often referred to as tadpoles.

KEY TO THE LARVAE

Primarily this key is based upon the larvae which the author
collected or hatched from eggs, the material from the Department of Zoology
and Entomology at the Brigham Young University, and to a certain extent
·upon the voluminous literature extant.

' 1. Head is much wider than body and distinct, external gills present on
neck, no heavy mandibles present, true teeth light-colored or colorless
front legs obtrude prior to hind legs thus causing vent to appear as
though it were in the middle of the tail, body not distinctly separate
from tail (figures 1 and 11) • • • • • • • • • • • • • • • • • CAUDATA.
(The only known species in Utah is Ambystoma tigrinum nebulosum Hallowell.)
2. Head approximately the same width as body and not distinctly separate,
gills covrered by membrane soon af'ter eggs hatch, a pair of heavy mandili>:.l es present, hind legs appear prior to front, body distinct f'rom tail
(figures 2, 12

and 13) • • • • • • • • • • • • • • • • • • •

3. Papillary fringe extending

entire~y

I
1

ANURA, 3. 1

around mouth or a small interruption

I

may be present on the upper median portion, if hiatus is present a smali

row of labial teeth is present also, three or four rows of labial teeth l
.

.

on upper jaw (there may be only two rows of' teeth in very yoUDg specimens) -• four rows of' labial teeth on lower jaw {perhaps only three rows
in very young specimens), older tadpoles may evince vertically elliptical pupils and/or hard and dark-colored spades on the soles of' the hind

7

I

8
__ ___ j

--

4. Relatively large space without papillae present at upper :portion of
mouth, two rows of labial teeth on upper jaw, three rows on lower jaw
(figures 3 and 7) , vertically elliptical pupils never present and hard '
spades very seldom observed • • • • • • • • • • •

I

•

• • • • • • • • 5.

5. Large space at bottom of mouth bears no papillae, vent situated medi-

ally in lower crest of tail (figures 3 and 13) • • • • • • •

Bufo, 7.

6. Papillae present on the lower portion of mouth, vent situated dextrally
in lower crest of tail (figures 5 and 12) • • • • • • • • • • • •

13.

i
i
i

7. Median hiatus in second upper row is contained in one segment approxi- '.

!

mately two times, large pigmented areas in mouth parts, upper and lowej

i

lips moderately to heavily pigmented (figure 4} • • • • • • • •. • • • i
-

• •. • • • • • • • • • • • • • • Buf'o boreas boreas (Baird and Girard).
8. Median hiatus in second upper row is admitted in one segment four or
more times, pigmentation may not be present in the mouth parts but if
present the amount is small {figure 3) • • • • • • • • • • • • • • 9.
9. Ventrolateral portion of tail musculature immaculate (figure
13) • • • • • • • • • • • • • • • • ~ woodhousii woodhousii Girard.
10. Ventrolateral portion of tail musculature pigmented as lateral
portions • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 11.
11. Comparatively large 8lXi irregUlar pigment splotches (0.1-0.4 nm. in
diameter) and smaller chromatophores (O.Ol mm. in diameter) present
on upper lip above first row of labial teeth (figure 18), larger
than

~.

!!.• microscaphus • • • • • • •

~

punctatus Baird and Girard.

12. Only small chromatophores (0.01 mm. in diameter) present on upper lip
(figure 17), smaller than B. punctatus • • ••• •
• • • • • • • • • • • • • • • • • •

~

• • • • • • • •

woodhousii microscaphus Cope.

i
j

L

9

13. Papillary fringe extending considerable distance inward beyond ends

of first upper row of labial teeth (figure 5) • • • • • • • • •

•

15.

14. Papillary fringe extending inward very little beyond ends of first
upper row of labial teeth (figure 7) • • • • • •·

..•

• • • • • • 1?.

I 15. Third lower row of labial teeth nearly as long as second lower row,
large pigment spots present on tail crests (figures 6
and 23) • • • • • • • • • • • • • • • • • • • •

~

arenicolor Cope. '

16. Third lower row of labial teeth approximately one-third length of
\

second lower row, eyes visible from dorsal and ventral aspects,
no large blotches of pigment present on tail crests (figures
5 and 24) • • • • • • • • • • • • Pseudacris nigrita triseriata Wied.
17. Papillae pigmented very little if at all, mandibles broadly
pigmented--nearly to base of lower and seventy per cent or over
.

'

of upper (figure 7) • • • • • • • • • Rana pipiens brachycephala Cope.
18. Papillae moderately to heavily pigmented, mandibles
variably pigmented •• • • • • • • • • • • • • • • •

. . . . ... • 19.

19. Mandibles broadly pigmented--nearly to base of lower and seventy
per cent or over of upper (figure 8) • • • • • • • • •

~~Cope.

-

20. Mandibles pigmented fifty per cent or less (figure 9) • • • • • · •

21.

21. Long heavy splotches of pigment course through lateral mouth parts,
tadpoles SI00.11 when compared
9) • • •

with~

catesbeiana (figure

• • • • • • • • • • Rana pretiosa pretiosa Baird and Gira.rd.

22. Small flecks of pigment dispersed through papillae and adjacent
areas, tadpoles large when compared with other tadpoles, opaque
abdomen cream-colored and may be dappled in older specimens

gure 10) • , , • , • , • , , • • • • • • • • Rana. catesbeiana Shaw,

THE NATURAL HISTORY OF THE SPlIDIES
.Ambystoma tigrinum nebulosum Hallowell
Clouded Tiger Salamander, Tiger Salamander
]]ggs
Sometimes evincing neoteny, the apparently immature fonns carry on j
reproduction (Bishop 1947).

These neotenic specimens are of a size compari

,

.

I

able to mature ones but they retain the larval characteristics of external !
i

gills and a dorsal keel arising from the back of' the head and continuing tb
the posterior.

I
I

Only two eggs were preserved; the others were permitted to develoJI
and hatch into larvae.

of development.

.Although sevreral days old there was a limited amo

Undoubtably this was so because of the high altitude and

consequent prevailing low temperatures at Salamander Lake where they were
collected.

The measurements of these two eggs are :

Outer Casing

t

Inner Envelope 1

9.1 mm • .

5.1 mm.

a.5 mm.

6.4 mm.

I

I

i

Vitell~s

Inner Envelope 2

Inner Envelope 3

4.6 mm.

3.9 mm.

2.2

4.8 mm.

2.1

J.
I

IDil1o

I
I

Collection Records
Utah

I

Utah County, Salamander Lake, :May 26, 1950, by Don Petty.
Tadpoles
];ggs usually hatch in two or three weeks.

II

I
A larva approximately 17
I

mm. in length provided most of the data.
The body of the larva is rather translucent.

10

Small chromatophores

11
are widely

-·-·· ---- --

------

dispe~sed

---- -··

-

, ----

on the ventral portion of the head whereas on the ab- ·

domen and ventral portion of the tail they are more closely arranged•

A

series of exterllal gills ·sweep back from the posterolateral region of the
head (figure 11). Upon hatching these_gills are fim.briated and progressively become more so as maturation proceeds.
1

gills regress or are resorbed.

After three months or so the

Situated medially and far to the rear of

the first appearing legs (the front legs} is the vent {figure 11).
to the hind limbs the fore limbs protrude•

Prior

Larvae of this salamander have !

true teeth which are cuneifonn in shape and are colorless (figure 1).

le

Thes

I

differ from the anuran tadpoles in that the latter bear labial teeth which I
are melanoid and are aeifonn in shape {figure 2),
eeptible in recently hatched larvae.
appear on the sides of the abdomen.

There are no teeth per- I
I

A series of dorsoventral depressions j

These, later become more pronounced in

I the adult at which time they are tenned costal grooves.
Specimens gathered on September 19 were up to 90

nmi.

in length.

Some still retained their fimbriated gills and larva-like tail whereas
others had resorbed part of their tail and much of the gill material.

All

I specimens possessed four limbs bearing digits.
Collection Records
Utah
Utah County, Salamander Lake, May 26, 1950, by Don Petty (hatched from

egg~).

September 19, 1950, by Don B. Skousen.
Adults

I

I
II

This salamander is the only known adult amphibian of Utah which rat
tains its tail.
of the animal.

~~

The tail forms a 11ttle less than one-half the total length
With the long tail and sprawling legs, the salamander is

of an ancient relative of the Carboniferous times, the Diploverte-

12
bron.

-

·-----

·-- --

--- · -·-- - ----- -

-- '

~---

However, basic structures are different according to Romer (1941). ·

I

! Generally

thirteen grooves are found in the oostal region, counting one in ,

l

!the axillary area and two which may flow together in the groin.
j

varies from twelve to fourteen.

There are only four digits on the forelimbs

i

jwhereas there are five on the hind legs.

i gular fold is well developed.
anirnaJ.

The number

The legs are stout and large.

Ai

No parotoid glands are to be found on this

Flattened laterally is the tail whereas the trunk is flattened

ventrally..

Coloring ranges from olive:..green to gray above with black or

dark gray splotches sparsely dispersedo
parts are the ventral surfaces.

Usually lighter than the dorsal

Other varieties of the tiger salamander

have light spots on a dark background whereas .Ambystoma tigrinum nebulosum
has da:rk blotches on a slightly lighter background (Bishop 1947}.
Scaphiopus hammondii intexmontanus (Cope)
Great Basin Spadefoot Toad, Western Spadefoot Toad

I

:Eggs

I

For san.etime the eggs of this species have remained an enigma as
they have not been described to date.
egg

casings~ and

one vitellus.

-

I

The author was able to collect a few
.

.

. I

Varying from 2.6-3.3 mm. were the envelopes

whereas the vitellus was 1.6 nm. in diameter.

I

I

Perhaps

this resulted from the tadpoles feeding upon the gelatinous material.
!

I

Some portions of gelatin were

rounded and gave the appearance of eggs that were extruded singly.

!

/

I

For I

1.

a comparison the writer offers a description of a related subspecies, Scaphi.

'

opus hemm.ondi i ha,mmondi i Baird, by Drs. A. H. and A. A. Wright ( 1949 ) : .

1

I

I

Envelope 1.5-2.0 nm.; vitellus lo0-1.6; eggs in bands or cylinders !
on ends of grass stems, along vegetation stems, etc. Eggs near periphery
of cylinder mere or less on stalks 5-10 mm. long• Egg complement 1000-,
2000. Season mid-February ~o .August.
1

- +I
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Utah

i
:Beaver Countyt Beaver, May 3lt 1952, by Don B. Skousen.

Tadpoles
The tadpoles which were used tor most of these observations were
!

!nearly 60 mm. in length.

A papillary fringe extends entirely around the

mouth excepting in those specimens where an
the upper median portion {figure 2).

i~terruption

If the hiatus is present a small row

:of labial teeth is present on a prominence in this gap.
I

may be present on

(One specimen was

!

observed which had a circlet of papillae on the mouth and inside the upper I
portion of the fringe there were several papillae.
labial teeth.)

One of these bore four

I

The presence of a hiatus or not in the papillary fringe is l

la riddle inasmuch ·either type or both may be present in the same pool of
water.

i

I
I

I

In some specimens the prominence in the hiatus is no larger or wider

than a papillae; in others, ten to twelve papillae would fit into this spaJ e
Apparently these are the extremes of a continuum.

.

1

.

I

Different specimens may vary as to the morphology of the mandibles I
in that the upper mandible :may have a pointed beak-like appearance or in

·

.o ther instances the edge will be. regularly curved without any projection. I

IA notch or depression

may be observed on the median portion of some speci-

I

mens whereas others possess mandibles. with regularly curved edges without
any depressions.

These variations are not dichotomous but are the extreme~

of a series of gradations.

The upper mandible contains:

one segment

of

i

ttle
!
i

first upper row approximately 1.3 times, one section of the second upper rdw
I

approximately 2.0 times, one segment of the third upper row approximately I
3.5-4.5 times, one section of the first lower row approximately 3.5-5.5
times, one segment of the second lower row 2.0-3.0 times or thereaboutst

·
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one section of the third lower row approximately 1.5-2.0 times, and the
fourth lower row approximately l.0-1:-.5 times.
Variations occur in the number of labial teeth rows on the upper and
lower jaws.

There are three or four upper rows not counting the diminutive

row which may or may not be present in the fringe of papillae (figure 2). '
It appears as if there is some consistency in the distribution of this
character; all the specimens of one pool will have three or four upper rows
of teeth, not both.

I

This fourth upper row, when present, is barely per-

I

/ceptible as a gray line when nngnified twelve diameters. Upon greater
I
magnification individual teeth are discernible. The teeth of the third

j

I
I

upper row are fine but not to the extent of the teeth of the fourth upper
row.

Upon magnification of twelve diameters the teeth of the first and

!

I

r·

second u:p:per rows are resolved.

1

Generally, there are four rows of labial teeth on the lower jaw.
some specimens from the Virgin River in Washington County and a pool five
miles west of Cherry Creek in Juab County, a fifth lower row of labial

was observedo

tee~h

It is situated above or to the rear of the first lower row.

This supernumerary row is very short and has few teeth.

The size of the

teeth of thi-s- row is commensurate with the size of the teeth of the fourth
upper row.

I

I
In young specimens the abdomens are blue-black or dark gray with t tie
'jviscera visiple. The tissues of the abdominal wall, transparent in young II
I

i

i

I

!tadpoles, progressively become translucent and finally arrive at a state of
Iopacity.

i·

Spades, small protuberances with melanistic edges, appear on the

soles of the hind feet.

As the , age increases the spades become :progress iv, -

ly more inflexible, pigmented, and larger.

~
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One aspect of the phenomenon of metamorphosis is the transformation
of the round pupil of the eye to a :pupil which is vertiQally elliptical.

1

This eat-like pupil does not appear until the front legs are protruded from
' the body and in same instances they may be observed only when the hind legs
.

'

·become movable.
Opening medially, the vent extends below the lower crest of the tail.
!When the hind legs just protrude but are poorly developed the length of the
I

itadpole is approximately 27 mm.
Colleetion Records

Utah
Carbon County, Price City Reservoir, June 16, 1939, by Vasco M. Tanner.
Juab County, Jericho Pond, July 30, 1949, by Don B. Skousen.
Ekker Ranch Reservoir, July 30, 1949, by Don B. Skouseno
River Bed Reservoir, July 30, 1949, by Don B. Skousen.
Taylor Grazing Reservoir (five miles west of Cherry Creek) ·,
May 28, 1949, by Vasco M. Tanner.
jKane County, Willow Tank Springs, J'une 19, 1936, by Vaseo M. Tanner and

I

D. E. Beck.

August 22, 1949, by Dale D. Parker.

!Millard County, Fillmore, June 9 B.Ild 17, 1949, by Don B. Skousen.

Ii
i
I
I

Gandy, August 1, 1949, by Vasco M. Tanner.
Flowell, J"uly 5, 1950, by Don B. Skousen.

Utah County, .Fairfield Springs, Cedar Valley, June 22, 1951, by Vasco M.

1

Tanner.
!'Washington County, Ivan's Reservoir, May 5, 1949, by Vasco M. Tanner.
Atkin 's Ranch, Virgin River bridge, April 21, 1951, by
Don B. Skousen.
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Arizona
i Mohave County, Beaver Dam Wash, May 6, 1949, by Vasco M. Tanner and Don B.

Skousen.
.Adults
Of the fourteen known different amphibians of Utah this is the only
one possessing eyes with vertically elliptical pupils.

A rigid and dark- :

colored spade may be found on the smooth sole of the bind foot.

A fU.rther :
!

description, tersely :put by Dr. Vasco M. Tanner (1939), is hereby advanced ~
Body rugose or with many individual prominences or warts. Color
mottled whitish and black above; venter whitish; in preservative the
back becomes blackish with some white areas. · At times the back is
streaked with whitish lines.

I

Bufo boreas boreas (Baird and Girard}
Mountain Toad, Northwestern Toad, Columbian Toad
.Eggs

Eggs are extruded in strings with the vitelli single or in a doublj
or alternate fashion.

The gelatinous tube ranges in diameter from 4.5 to

5.4 mm.

Surrounding the vitelli are spheres of gelatin which are

mately 1

:tmn.

larger than the vitelli.

Varying in diameter from 1.9 to

2.1 mm. the vitelli are black above and light grayish tan below.

i

I
I
appro:x:i- I
. I

I

The numb1r
I

of eggs per inch may deviate plus or minus five eggs from the mean--eightesn
I

eggs per inch.
Wrig~t

;triple rowed.
i the

II

I

and Wright (1949) propose that the vitelli are double or
This datum is at variance with the author's observations of

eggs in this area.

.Again, ·w right and Wright place the size of the

vitelli from 1.50 to 1.75 mm. which is not in accord with the observations

made of the eggs of this area. . The eggs were two or three days old when
observed.

i
I
I
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Collection Records
Utah
':Emery County; Junction of Huntington am Bulger Creeks, eight'e en miles east.

of Fairview; J"une 17, 1950, by Wilmer

'!

w.

Tanner.

Tadpoles
Most of these data were taken from tadpoles which were approximately

j35

I

in length.

IIlill.

!t hereabouts.

1

Usually eggs hatch into tadpoles in four or five days or

Found only on the lateral margins of the mouth are papillae,

I

:sometimes in a double fringe.

The second upper row of labial teeth has a

I

I

lcom:paratively large hiatus separatiDg the two segments when compared with

i

I

~to nunctatus (figures 3 and 4). .One segment of the second upper row holdr

~he

median

s~ee

approximately 2 times.

lf irst upper row approximately 0.6 to

~pper

o.s

The upper mandible contains:

the

times, a segment of the second

row approximately 1.9 to 2.1 times, the first lower row 0.6 to 0.9

f imes or thereabouts, the second lower row approximately 0.7 to 1.0 times,

ma the third lower row approximately 1.0 to 1.4 t:imes.
I

1

I

Situated medially the vent opens above the level of the lower crestl

lo f the tail.

l!leg

l

When the tadpoles are approximately 24

IIBll.

in length the hind. I

rudiments appear.

!

i

Collection Records

I

Utah

I

I

I

j

I

fEmery County; J"unction of Huntington and Bulger Creeks, eighteen miles east:
of Fairview; June 1'7, 1950, by Wilmer

w.

Tanner.

(Hatched

from eggs.)
Adults

--------r-----

This toad, perhaps the largest of the Utah toads, has no cranial
crests.

Another distinction is that the throat, breast, abdomen, and inside
1

I
I
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I

-fof
I

Oval or triangular parotoid glands

the -i~-g-s b-e~r-he~v:i -bi~~k - mttlings.

: just posterior to the orbits are very conspicuous.
I

! evince a tendency to run in longitudinal rows.

Warts on the dorsum

Tibiae bear rounded parotoid-

1

ilike warts or glands near the center fill:.d towards the rear.
or yelloVlish-white vertebral stripe is present.

A prominent buff'

O~en there is a splotch

lof light color passing obliquely from under the eye :posteriorly to the

1

jaw~
I

Above the color is generally dark, being brown, gray, green or a mixture

of these, whereas on the nether side the color is dull yellow except for
!the black spots.
!

~

woodhousii woodhousii Girard

Woodhouse's Toad, Rocky Mountain Toad
Eggs
In view of the fact that the autho:r; was unable to obtain eggs of'
this frog he advances a description as set forth by Wright and Wright (1949!)
as follows:

I

Envelope 2.6-4.6 nnn.; distinct and finn; vitelli crowded in the fi~es
at first in double row, later more spread out but still crowded althol.18h
at times in single row; 22-25 eggs in 30 mm. (13/16 in.) • • • • Egg cOidplement larger to 25,000; western Missouri westward. Season March to
July.
Tadpoles

I!
J1engtho

i

I

The tadpoles used for this description are approximately 35 mm. in

I

Oral papillae are follIJd only on the lateral portions of the mouth

I
I

The ends of the :papillary fringe extend slightly :past t~e
!
I
!ends of the first upper row of labial teeth as in the Rana s:peeies and justi
;parts (figure 3).

beyond the ends of the third lower row.

Thus there are large gaps in the

!fringe of papillae at the dorsal and ventral portions of the mouth.

I

·A ll specimens of

~

I

!
I

woodhousii woodhousii which were observed borb

----r-two_rows_of._J.a.biaL:t.aath_.on__the_upper_.jaw_(figure_3_).----The._up.p~i----

I

----r.i -- -- ·--------·---· -- --------------- -----··--- - i
I

-

mandible admits the first upper row of labial teeth from 0.6 to 0.7 times, .

Ia
I
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segment of the second upper row from l.4 to 1.5 times, the first lower

I row 0.7 to

o.a times, the second lower row approximately

0.6 to

o.a times

and the third lower row o.9 to 1.0 times.
Few large pigment splotches are to be found on the upper lip.

The i

ventral portion of' the tail musculature is unpigmented or immaculate
(figure 13).

Hind leg stubs appear when the tadpole measures 23 mm. or

thereabouts.

The anus is medial {figure 13).
Colleetion Records
Utah

Millard County, Flowell, July 20, 1950, by Don B. Skousen.
Utah County, Fairfield Springs, Cedar Valley, June 22, 1951, by Vasco M.
·Tanner.
.Adults
Prominent cranial crests which are parallel between the eyes foxm.
right angles immediately posterior to the orbits.
are swollen to form a "plateautt.

Sometimes these crests

J

I

Long, narrow and divergent parotoid glands
I

are situated on the anterior part of the back and are often in contact witi

I

the :postorbi-tal ridges.

short and thick.

From a lateral view the head is sharply truncate,

Two tubercles, one very large

are situated on the hind feet.

aDd. the

oth~r rather sm8J.1 JI

The venter is granular and of a bu.ff' or

yellowish color except on the chin where it may appear gray•

Ilight-colored mid-dorsal stripe is present.

I

1·

A slender

I

Coloring is usually a drab

I

gray on the back with black borders around some of the wartso

20
~

punetatus Baird and Girard

Red-spotted Toad, Canyon Toad
Figgs
Eggs are extruded from April to September.

Generally the eggs are

single, however an agglutinative material causes adhesion of the eggs to
each other or to the bottom of a stream or pond.

The envelope is single,

!

; varying ~ in diameter from 2.8 to 3.3 mn. or possibly a little larger.
, Approximately 1.8 nnn. is the diameter of the vitellus which is black at
I

: the animal :pole and gray or tan at the vegetal pole.
Collection Records
Utah
Washington County, Santa Clara River, April 22, 1950, by Don B. Skousen.
Tadpoles
Providing these data are tadpoles approximately 30 mm. in length.
Tadpoles usually hatch from eggs in approximately three days.
to be found only on the lateral margins of the mouth.

Papillae are

(This is somewhat

I
I

antithetic to that proposed by Wright and Wright 1949 as indicated by:
"Papillae only on lower half of lateral margin; or a slight marginal row
-

of 4 to 6 papillae on upper half • • • • ft) • Many comparatively large
(0.1 to 0.4 mm.) irregular pigment blotches are present on the upper lip
'. above the first row of labial teeth (figure 18).

I
!

.

I

I

These blotches are ten t6
l

.

I

: fifty times :larger than those of Bufo woodhousii mieroscaphus (figure 1'7). ;
, Smaller chromatophores of a magnitude of approximately 0.05 mm. are also

I borne on the upper lip.
I

The second upper row of labial teeth has a relatively small space
between the two sections when compared
and 4).

with~

boreas boreas (figures 3

.Admitted in one segment of the second upper row two times is the
1·
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median hiatus.

The upper mandible admits:

the first upper row approxi-

mately o.5 to 0.6 times, a segment of the second upper row 1.1 to 1.3 times
; or thereabouts, the first

and

second lovirer rows approximately

o. 6

to

.a

O

times, and the third lower row approximately 0.7 to o.9 times.
Situated in the lower crest is the anus which opens medially.
!

Hind

leg rudiments appear. when the tadpole is somewhat near 27 mo..
Collection Records
Utah

I

Washington County, Santa Clara River, June 24, 1950, by Arthur Bruhn.
.Adults

I

This small sized toad is characterized by the presence of small

I

round :parotoid glands, small evenly spaced tubercles which are tipped with!
vermilion and the absence or obscurity of cranial crests.
black encireles the small warts at their bases.

I

Occasionally.

I

The nether parts are light

colored and may be spotted with black in the immature toads.

in shape the head appears wide, flat, and rather short.

Triangular

I

I

This is a slenderly
I

built creature not having the loose pendulous skin which tyPifies so many I

bufonids.

,I

~

woodhousii :mieroseaphus Co:pe

1

Western .Toad

I
I

:Eggs

I

I

··Eggs are extruded in files or strings approximately three feet in /
II

length.

Generally the strands are twisted around some aquatic vegetation. !
i
The number of eggs per inch ranges from thirteen to twenty-two and averagipg
approximately eighteen eggs per inch whether in a single or double row.

I

Ih

diameter the envelope containi:r:ig eggs measured from 3.7 to 4.4 nnn. with an
average of 4.0 mm.

RallgiDg in dia:meter from 1.2 to l.'l mm. the

vitelli ~--:----

22
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On the top the vitellus is black whereas the color is tan
or buff-gray below.
Collection Records
Utah
!

i

Washington County, Gunlock, April 22, 1950, by Don B. Skousen.
Tadpoles
Observations were made on tadpoles which were approximately 30 nnn. 1

I

I

in length.

Ohly the lateral portions of the mouth bear papillae (figure 3 ') .

~he ventral

am dorsal parts

2 and 5}.

I

do not possess papillae (compare with figures !
I

Strikingly similar to those of' Bufo woodhousii woodhousii are the
-

labial teeth and mandibles. A comparatively small interruption is found
between the sections of the second upper row.

I

This hiatus is embodied in i

a segment of the second upper row five or six times.
contains:

I

The upper mandible

i

I

the first upper row approximately 0.5 to 0.6 times, one segment

of the second upper row 1.2 to 1.3 times or thereabouts, the first and
second lower rows approximately 0.6 to 0.8 times, and the third lower row

0.7 to

o.s

times or thereabouts.

Many relatively small pigment splotches appear on the upper lip
(figure 17).- Blotches of pigment appear on the lips of~ punctatus
but are ten to fifty times larger than those of~ woodhousii microscaphus

I (figure 18).
1

; mented,

The ventral portion of the tail musculature is mostly pig-

ho~ver,

a few bare spots are found.

Leg rudiments ap:pear when

the tadpoles are approximately 23 nnn. in length.
Collection Records
Utah
Kane County, Willow Tank Springs, September 27, 1949, by Dale D. Parker.
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Washington County, Zion National Park, May 4, 1949, by Vasco M. Tanner.
Ivan's Reservoir, May 5, 1949, by Vasco M. Tanner.
Harrisburg, April 21, 1950, by Don B. Skousen.
Berry Springs, April 21, 1950, by Don B. Skousen.
Adults
Until the recent work of Shannon (1949) this toad has been known as
a subspeeies of Bufo compactilis.

In his paper he lucidly demonstrates that

·this bufonid was of the Bufo woodhousii complex.

Part of Shannon's re..;.

·description of the type is hereby proffered:
The specimen is rather smooth dorsally with occasional small
tubercles • • • • venter granular. Dorstnn. of head and pa.rotoids smoot~,
entirely lacking tuberculation. Supraorbital and postorbital crests I
evident but low-lying, smooth and inconspicuous • • • • Pal.mar tubercld
subacuminate; thenar tubercles well developed and larger than subarticular tubercles of first finger • • • •
i
1

Intergradation of

~

.!!.• woodhousii and

~

I

.!!.• mieroseaphus occurs

in the St. George and Zion National Park areas aecordiDg to Shannon (1949) J

- II

Hyla arenicolor Cope

II

II

Canyon Tree Frog, .Arizona Tree Frog, Cope's Hyla,
Sonoran Tree Frog, Desert Tree Frog

Fram

~rch 1

:Eggs

I

1e:x:tend to early fall in isolated oases.
j

mJ

to J"uly 1 is the usual breediDg season although it

;

I

I

Eggs are deposited singly and

I

hav~

a single env~lope of 3.8 to 5.0 nm. in diameter and a vitellus 1.8 to 2.4

I

nfm.

: in diameter (Wright and Wright, 1949).
I
I

Tadpoles

I

I
i
.
I
length. The papillary fringe ex:fiends a considerable distance inward beyond
I
!

Tadpoles which provided these data were approximately 45 rmn. in
-

the ends of the first upper row of labial teeth~igu~-6).

I

Papillae are

~-
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also to be found inside the fringe in the lateral portions of the mouth.
All three lower rows of labial teeth are approximately the same length and

are admitted in the upper mandible

o.7

times or thereabouts.

Embodied in

the upper mandible are the first upper row and a segment of the second upper
. row approximately

o.s

and 1.3-1.4 times respectively.

A median hiatus

between the segments of the second upper row is held in either section 4

to 6 times.

Tadpoles are black when young later becoming gray.

chromatophores appear in the tail (figure 23).
and to the right is the anus.

Very large

Opening to the posterior

The right, dorsal, and ventral margins are

'. equal. ·Part of the left side of the anal tulle is formed by the right side

I
I

I of

the tail.

1

Hind leg stubs appear when the tadpoles are approximately

:rmn. in length.

28

Collection Records

I

m~

I

Washington County, Zion National Park, July 10, 1925, by Vasco M. Tanner.

Adults

i

I

I
!

This "tree toad 0 is distinguished from most other amphibians of utck
I

by large adhesive disks on the long fingers and toes, rough skin with smaJ
tubercles, long arms and legs, a.Dd prominent fold across the breast.

I

Color-

ing varies in these animals from light gray or sand color to dark gray or
I

: olive.
I
I

.

Not only is there the power to change colors but also the ability to
I

, change the pattern of ma.rkingso

However, splotches of very dark grey on a

· lighter gray ground color are cormnonly seen.
. areas.

i

The legs are barred with

Because of adhesive disks on their feet these toads can climb

1roeks or even vertical pieces of glass (Dickerson 1908).

dar~
I

tree~,

25

Pseudacris nigri ta triseriata (Wied)
Western Marsh Toad, Swamp Cricket Frog, Western Striped Frog,
Striped Tree Frog, Swamp Tree Frog, Spring Peeper

From the latter part of March to the last of May seems to be the

, breeding time for these tree frogs.

The egg mass contains from 20 to 137 ·

eggs, whereas the whole complement is from 500 to 1,500.
l different sets of eggs were measured•

Outer Envelope
4.4
4.1
4o3
4.3
4o2

mm.
mm.
nnn.
mm.
mm.

The data are:

Vitellus
1.2
1.2
1.3
1.2
1.3

Samples from two

Outer Envelope

nnn.
m:n.
mm.
nnn.
mm.

3.7
3.8
3.9
3 •.7
3.8

rmn.

m;m.

nnn.
mm.
nnn.

Vitellus
1.1 n:mi.
l.O nnn.

1.1 mm..
1.1 mm.
1.1 nm.

' The above data show the variations that occur in the eggs.
Eggs are extruded in shallow pools on blades of grass or other
vegetation.

The eggs are dark brown above and cream, buff, or tan belowo
Collection Records
Utah

Utah County, Provo, March 31, April 7 and 8, 1950, by Don B. Skousen.
Tadpoles
The tad:poles used for these observations were approximately 20

i in

length.

I

nnn. :
I

As in Hyla arenicolor the papillary fringe extends a considera~le
I

.
distance inward beyond the ends of the first
upper row of 1abi al teet h (fig1

ure 5).

Very few papillae are to be found in the angles of the mouth.

In ,

same specimens there is a double row of papillae, whereas in others there

i is
i
j

only a single row.

Nearly equal are the first and second lower rows

whereas the third lower row is approximately one-third the length of the

---~other

two.

The first uppei:_ row

of _labi~ ~eeth~~ems-~~ -~e very angula~T--

26

;times is the first upper row of labial teeth.
;row equals the length of the upper mandible.

A segment of the second

upp~r

The second lower row is

I

i slightly loDger than the first lower row which is taken in the upper

ble 0.5 to 0.6 times or thereabouts.

1

1.5 times is the third lower row.

1

:

mandi~

Contained in the upper mandible 1.3 to

Between the sections of the second upper

:row is a space which is admitted in either segment appro:x::ima.tely 3 times.
!

i

Since the eyes are lateral they may be seen from the ventral and ddr1

1

!

Sal aspects of the body.

I

I

Opening to the posterior and to the right is the !
!

!vent.

The tail where it is pigmented has the appearance of being striated.!

looming

nearly to a point at the tip is the long tapered tail.

I

lm ents appear when the tadpole is approximately 16

II

llllll•

Hind leg

ru~i1

in length.

I

II

Collection Records ·

i

I

Utah

I
I
I

Utah County, Provo, April 7, 1950, by Don B. Skousen.

I
I

Provo Canyon, June 5, 1950, by Don B. Skousen.

I
I

Adults

This frog which is small and slender attains a length from twenty ·tb
forty mm.

In fact it is the smallest of the Utah amphibians.

!adhesive disks are present on the toes.

i

Very small

A prominent dark stripe sweeps

lfrom the snout through the eye, over the ar.m and down the side nearly to

I

!the groin.
I

The head is flattened, narrow and with a :pointed snout.

webbed, this frog is a poor swimmer.

Very

I
I
I

I
I

I
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Rana pipiens brachycepbala (Cope)
Western Leopard Frog, Grass Frog, Meadow Frog

Some eggs were gathered from the brick yards in Provo.
I specimens were taken and measured.

A sample of

To show the variation of eggs · from the

same area the data from these measurements are hereby given:
Outer Envelope
5.1
5.-2
4.6
5.1
5o3

mm.
nnn.
mm.

4.7
5.2
5.2
5.6
5.0

nmlo

Inner Envelope
3.3
3.5
3.3
3.5
3.5

lIDll.

_____mm.
... _

Vitellus

nnn.
imn.
mm.
mm.
mm.

2.1
2.1
2.0
2o2
2.3

-------2.6 mm.

mm.
mm.
nnn.
mm.

2.7
2.7
2.8
2.?

mm.
mm.
nnn.
mm.
rmn.

-------mn.

1.8
1.8
1. 7
1.6
1.8

mm. ·
mm.
mm.

Imllo

nmi.

nnn.
mm.
mm.

The latter set of measurements compares favorably with the figures

proposed by Livezey and Wright (1947) for~ pipiens pipiens Shreber.
Fram the latter :part of Ma:vc;h. to sometime in May seems to be the
breeding season for this species.

The egg complement usually is 3500-4500

according to Wright and Wright (1949).
Collection Records
Utah
/Beaver County, Beaver River, April 20, 1950, by Don B. Skousen.
I
1

J"uab County, . Yuba Dam, April 20, 1950, by Don B. Skousen.

JUtah County, Provo, April 1 and 7, 1950, by Don B. Skousen.
J"ordan River near Lehi, April 18, 1951, by Don B. Skousen.

J!

Tadpoles
Approximately 40 mm. was the length of the tadpoles which were use
study.

l

-

- ------------

-~-- ------
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Papillae which are immaculate or sparsely pigmented are found on the

;lateral and ventral portions of the mouth disk (figure 7).

The ends of the

:papillary fringe on the upper jaw extend inward just beyond the ends of the
~ first
l the

upper row of labial teeth.

{This latter feature is characteristic of

Rana species of Utah).
Approximately seventy per cent of the upper mandible is pigmented

whereas the lower is pigmented nearly to its base or approximately ninetyfive per cent.

From the specimens observed it was noted that the upper

·mandibles were not beaked (figure 7).
The upper mandible contains:
approximately

o. 6

to

o. 7

the first upper row of labial teeth

i

times, one .section of the second upper row 3. O to

!

3.5 times, one segment of the first lower row 1.6 to 1.7 times or there-

!abouts, the second lower row approximately

o.e

lower row approximately 1.2 to 1.4 times.

One of the characters peculiar

to 0.9 times, and the third

to the species of the genus Rana of Utah is the comparatively wide space
between the segments of labial teeth of the second upper row.,
i

I

There are three different tYI>es of pigment cells present on the

tail, body, and head (figure 22).

One type of chromatophore is extremely I

small, being approximately 0.01 by 0.10 nnn.
surface of the body.

These are close to or on the I

I

.Also found on or near the body surface is another ki:zid

of chromatophore, characterized by being in irregular clusters from 0.4 to
i

!0.6 mm. in diameter.

Comprising these clusters are small ovals of pigment

approximately 0.05 to 0.10 mm. in diameter.
~ lying
!

_J:

tissues is another type of pigmentation, at least in pattern of dis-

:tribution

! ment

On the surface of the under- '

The chromatophores are approximately the same size as the pig-

cell: which fol'!ll the clust0rs--but clusters are not formed.
After hatching, the tadpoles are black.

The intensity of pigmentai
I

~~~~~~~~-+-~-
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:tion is progressively mitigated as age increases.

Since the abdomen is

. rather transparent the viscera are visible.
This tadpole bears a dextrally canted vent (figure 12) the dorsal
,margin of which -is posterior to the ventral margin.

The hind leg rudiments

:appear when the tadpole is approximately 27 mm. in length.
Collection Records
Utah
!Beaver County, Beaver River, .April 20, 1950, by Don B. Skousen
!Duchesne County, Roosevelt, May 20, 1950, by Wilmer

w.

Tanner.

,Grand County, A.rche s National Monument , May 9, 1950, by Don B. Skousen.

I

i

lutah County, Frovo, April 27 and August 12, 1950, and June 6, 1951, by
I
I

Don B. Skousen.

!

Provo Canyon, June 15, 1950, by Don B. Skousen.
Jordan River near Lehi, :May 4, 1951, by Don B. Skousen.
Adults
Two schools of thought are engaged in a rabid controversy over the

I

I

!question, "Does ~ pipiens pipiens extend from the Atlantic Coast to the

!sierra

Nev~da Mountains

or weste1".ll Nevada or are there several subspecies

of which brachVcephala is one?"

This will remain a moot problem until

!someone reviews series after series of the ~pipiens complex.
I

!a re the various forms of this species.
:subspecies is problematical.
I

Legion

Whether they are valid species or

The author does not attempt to solve this

enigma by employing the term, brachycephala.

"Whatever the name be, we are

'.h ere concerned with the description of the saltatorial animal in Utaho

I

I

;c onsequently, we bring rorth Tanner Is (1931) description or the Utah rorm I
Ir'

s fo11ows:

I

_:_~_m_:p_r_es_s_ed_,_wi_t_h_._a_·--~---

The head of R. pipiens is broad, short, and_
1

I

30
____ j .
I

rounding frontal contour • • • • Limbs large, digits long, and the
webs well developed. Skin smooth wj.th warts scattered over the back,
dorsolateral fold prominent.
The general color above is green, brown, or olive, with large round
or irregular spots or blotches of black or brown • • • • The legs,
especially the hind ones bear more or less well defined bars. The
undersurface is whitish to yellow.
~

pretiosa pretiosa {Baird and Girard)

Western Spotted Frog, Pacific Frog, Spotted Frog
:Eggs
These eggs which are comparatively large for the size of the frog

I

I
I

I hatch

in five or six days.

They are black at the animal pole whereas the

vegetal pole is white or cream-colored.

By

having a large outer envelope

of jelly, the vitelli are far apart, thus creating an appearance of looseness.

There is some variation in the size of the outer envelope, but in

the main they are compatible with each

othe~

in size.

The outer envelope

is slightly smaller than that proposed by Wright and Wright (1949).

Could

it be that such variations may be imputed to heritable fluctuations or
nutrition? Moreover, the inner envelope is visible in some eggs whereas
in others it is imperceptible.

In either case the condition is consistent

in a cluster of eggs.
Collection Records
Utah
Utah County, April 1, 4, and 6, 1950, by Don B. Skousen.
Tadpoles

I

I
II
I

I

I
I

I

I

Tadpoles approximately 45 mm. in length were used for these observa-

l tions.
1

For the most part the mandibles are pigmented approximately fifty

per cent or less.

i
j

Long, heavy, , and irregular blots of pigment course throrh

the lateral mouth parts of middle-aged and older specimens whereas the very

yomig-have-l-U-t~or-ne--pigme-ntat'i-on-(-f-ig=e-9-~.--(-Compare-with_the_smallet
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. pigmented areas of Rana catesbeiana in figure 10 and no pigmentation in

:~ pipiens brachycephala in figure 7).
1

Different specimens evince varying

degrees of pigmentation in the abdominal wall which is usually transparent•

. In the main the abdomens of young tadpoles are dark gray or blue-black
I

i (perhaps brown if preserved in a strong solution of fonnaldehyde).

As the

·age increases the abdomen lightens progressively.
I

I

I

There are several different types of chromatophores found in the
tail (figure 26}.

1

by 0.10 mm.

One variety is extremely small, being approximately

Also found is another kind of chromatophore which is

i

o.oiI

charaete~1

ized by being in irregularly shaped clusters of 0.4 to 0.6 nnn. in diallleterJ

(These clusters are similar to those o~ Rana pipiens bracbzcephala but the
latter are less dense.)

Comprising these clusters are small oval pigment i

cells approximately 0.05 to 0.10 nm. in diameter.

i

Beneath the outer surfal e

there is a different pattern of pigmentation on the underlying tissues.
Here the chroma.tophores,
clusters.

o.o5

I
I

to 0.10 mm. in diameter, do not aggregate into
I
!
!

In addition to the above types, there is another variety of

I

pigment cells which are vecy small, round or oval blob of light-colored
pigment.

I

j

This latter fo:rm., having a diameter of approx:illlately 0.01 mmo,

!

I
I

is intercalated between the other fom.s of pigmentation.
The head is generally depressed.

On the sides and lower portions

Jr
I

the mouth there is a fringe of papillae which are pigmented to varying de- I
grees.

i

Inside of this fringe there are two upper rows and three lower rows
!

: of labial teeth (figure 9).

This last statement is incongruous with the

I

; description of Rana pretiosa pretiosa by Arthur Svihla who proposes that, !
i "in pretiosa there are four rows of labial teeth, one very short upper row l

and three lower rows."

In no case did the author observe speeimens which

wlth the delineation of pretiosa by Svihla, however, it

I

I

do~s

32
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~

ifit the description of the teeth in Rana pretiosa luteiventris by Thompson

{1913) and Svihla (1935). :With this data and the fact that these eggs tend
I

•

, to be a little snaller than those of pretiosa of eastern Washington,
~uestions

arise.

Is this fon:n in Utah luteiventris?

sever~

Is it an intergrade of

;the two subspecies or is it pretiosa with a few aberrant characteristics?
!

Usually the upper mandible has a semblance of a broad beak.
I

/times this beak may be rather pointed.

Some-

The upper mandible is slightly

I
I

I longer than the first upper row and the second lower row of labial teeth.
I

/The upper mandible contains:

one section of the second upper row of

I

labi~

teeth approximately 6 or 7 times, one segment of the first lower row 2.0

td

I

2.5 times or thereabouts, and the third lower row approximately 1.5 to 2.0 !
times.

I

One segment of the second upper row is admitted approximately 3 to 1
I

4 times in the space between the sections of the second upper row.

I

I

On the right side of the tail and just caudad to the hind legs lie,
I

the anus.

and left margins of the vent.
23

I

Lying posterior to the ventral and right margins are the dorsal

I

Leg stubs appear when the tadpole is about

nnn. in length.

I
I

I

Collection Records

I

Utah

I

I

I

Utah County, Provo, from eggs taken April 1, 1950, by Don B. Skousen.

I

!

Provo, June 30 and August 12, 1950, by Don B. Skousen.
Adults
.A finely roughened skin is one of the characteristics of this
I

jOther unique features are:

I

frog~
iI

short legs, large webs, and from orange to veri

lmilion aiid sometimes grayish nether parts.

Small tubercles are present on !

I the soles of the feet. The head_ is short, often being broader than long. I
I It
.

has , eyes which are not so :prominent and legs not so well developed as in
- --- -·--

~---
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-

pipiens brach..ycephala.

In general the species is rather stout.

At

variance with that proposed by Thompson (1913), the author found many
specimens of

~

pipiens brachycephala in the same pond with Rana ;pretiosa

: pretiosa.

Rana™ Cope
Utah Frog
Figgs

i

A cluster of eggs was gathered from a small pond of the Harrisburg!
'. Creek which is a tributary of the Virgin River in southwestern Utah.

I

this same pond three adult specimens

of~

rn, were taken at the same

time.

These eggs vary sanewhat from the eggs of

area.

From this lone cluster five eggs were chosen at

Outer Envelope
6 .. 3

6.5
6.3
6 .5
6.5

Inner Envelope
2.7 mm.
2.7 nnn.

mm. ·
nnn.
mm.
nnn.
mm.

2.a mm.
3.0 mmo
2.9 mm.

When can.pared with the eggs

Fram!

~

II

pipiens of the westeiro

rando~

and 'measuredl
I

Vitellus
2ol
2ol
2.0
2.1
2 •.0

mm.
mmo.
nm,
mm.
nnn.

I

I
·

of~

1

pipiens brachyce;phala it will I

1bie observed that the outer envelopes of the eggs of~™ are consis- Ii

tently greater in diameter.

I

I

Also it will be noted that the inner envelopes

of the eggs of Rana m, are usually smaller than the counterpart of ~

II
j

I
I

; pipiens brachycephala, whereas the diameters of the vi telli of the two typ~s
of eggs are con:mensurate.
i

colored at the other.

I in this cluster.

I

I is
I

l

I

Approximately four hundred to five hundred eggs were
.
I
According to Wright and Wright (1949) the breeding seasoh

probably i'rom March to May. ·

--+-----I

The vitelli are black at one pole and cream-
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Collection Records
Utah
Washington County, Harrisburg, April 6, 1951, by Vasco M. Tanner.
Tadpoles
These data were taken from tadpoles approximately 68 nmi. in length.
Because of the nearness of pigment to the surface a dark brown or gray cast
is given to the oral papillae.

As in the other Rana species of Utah, the

ends of the papillary friilge extend dorsad just beyond the first upper row1
of labial teeth (figure

a).

Pigmentation of the upper and lower mandibles is comparable t .o
,

of~

pipiens brachycephala (figure 7).

tha~

There is little variation from /

the approximate seventy per cent pigmentation of the upper mandible and

th~
i

approximate ninety-five per cent of the lower.
on the upper mandible may be present.

A semblance of a broad beak
I

The upper mandible contains the firkt
I

.

upper row of labial teeth approximately 0.6 to 0.7 times and a segment of

J

.

the second upper row from 2.7 to 3.2 times, whereas, a section of the
lower row is admitted 2.0 times or thereabouts.

I

firs~

Usually the se.c ond lower

row is held in the upper mandible from 0.9 to 1.0 times whereas the third

1

lower row be:!:__ng slightly smaller is talren in .the upper mandible 1.0 to 1.21
I times.

One segment of the second upper row is contained approximately 2

;

: times in the median space of the second upper row.
Lying completely on the right side is the vent.

The right side of '

the tail more or less forms the left side of the anal tube.

Leg stubs are

poorly developed when the tadpoles are approximately 46 :nnn. in lengtho
Collection Records
•

Utah
Washirigtoil:~:County, Zion Naticnal Park, May 4, 1949, by Vasco M. Tanner.

I

~---·-

i
I

-··-
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Arizona

; Mohave County, Beaver Dam Wash, April 22, 1950, by Don B. Skousen.
Adults
Some workers opine that this fonn is actually a subspecies of
1

pipiens.

lVhether it is or not, we cannot say here.

; eo:onote a sa.ltant fom. from a localized area.
I

I

~

The term is used to

Ranging primarily along the1

Virgin River and its tributaries in southwestern Utah and northwestern Ari~

I

! zona, it also extends into southeastern Nevada. A part of Tanner's {1931)
delineation of this species is thus presented:
This rare Utah species may be readily separated from all other
native Batrachians except Ro pipiens and from this species it differs i
in having no definite narrow longitudinal folds between the dorsolaterhl
ridges, its smaller size, and habitat in the extreme southwestern cor-1
ner .o f Utah along the Virgin River. The head is as broad as long and
depressed; the nostrils are nearer the eyes than the end of the snout
••• The general color above is brown .to olive green with spots that
are bordered with grey. The noticeable dorsolateral fold is brown in
the specimens examined. The undersurface is white over the belly and
yellowish on the legs.
I

Rana catesbeiana Shaw

Eastern Bullfrog, J"ug-o'-Rum, Bully
Eggs
Since the eggs of

t~is

species were not observed the description

i given by Wright and Wright (1949) is proffered:

I
I

I
I

Egg envelope outline indistinct, more or less merged in the jelly
mass; jelly glutinous, envelope not a truncated sphere • • • • Figgs
black abo~e and white below • • • • Egg packets large, loose, glutinous films • • • • Inner envelope absent; vitellus 1.2-1.7 nm.; Egg
mass 144-675 sq. in. (900-3721 sq. cm.} in area, or 12 x 25 in. (30 x !
61 cm.) in diameter; egg masses among brush around the edge of ponds
encircling Pontederia-like vegetation in mid-pond. Figg complement
·1
10,000-20,000. Season March 15 to Nov. 80

i

--t---,I
1

I

Tadpoles
The tadpole used in observati:s · ~-o_
r t_h_e_s_e-dat~-~s api;roxilnately

I
1·

I - --- - - ·

II
I

--t78
1

I

I
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mm. in length.

Small flecks of pigment

parts bestow a light grayish cast.

Ipapillae where
Ipapillae

dispe-;_.~edthro~h t~ -~uth -.-1-----

a dark gray or blue tinge is imp3.rted (figure 10) •

of this spades is not pigmented to the extent that Rana

is {figure 8).

I

This phenomenon is accentuated in the
The

I

™ .

j

In the latter the pigment appears in the main to be limited

to the :i;npillae where it is integrated, whereas the pigment blotches in

I

th~

papillae of' the follller seem to be juxtaposed and not as a compact mass.
The ends of the fringe of papillae extend medially just past the first upper
row of labial teeth.
Less than fifiy per cent of the upper and lower mandibles are pigmented (figure 10).

.Another characteristic of the upper mandible is that

upper row is contained in the median hiatus 2.0 to 3.0 times or thereaboutso
--

.

.

I

Two types of chromatophores found in~ catesbeiana (figure 27)
I

are identical or nearly so to those found
(figure 22).

in~

;pi;piens braehyeephala

One of these is a small oval mass which bears two tenuous

flagelJ.a which are diametrically opposed.
approximately 0.01 by 0.10 nun.
in diameter is the other type.

The dimensions of this kind are

An ellipsoidal mass approximately 0.05 mm.
.

There are regularly .shaped dark spots on

the lateral and dorsal portions of the head, body and tail.

I

I

I

I

An unaided eye

would perceive them as sharply delineated splotches but upon magnification

i

i
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r inf'easible

- - --·-·--·-··--- .

i
i

··---- -- ---------- ----.\-

to convey them by truck due to the poor road conditions.

Near Las Vegas, Nevada, at some springs where
j

;once rampant these leviathans have been introduced.

~

fisheri was

The intromission of

I
i

these predacious saltatorians coupled with the recent droughts have created
a severe :paucity or a possible extinction of

~ fisheri~

A trace of a lateral fold is present above and behind the

II

tympanum~

The skin is generally finely tubercled.
istic.

A large tympanum is also characteJ !
Coloring on ' the back is usually olive-green to ve-ry dark green
I

whereas the abdomen is generally yellow to white and often with mottlings.

i

I
I

!
I

I

---t---------- -.
I

I
i

1

--- - -- -
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PLATE I

Figure lo Mouth parts of Ambystoma

tigrinum _n ebulosunh

Figure 2. Mouth parts of Scaphiopus
hammondif intermontanus~

40
PLATE II

Figure 3e Mouth parts of Bufo
woodhousii subsp. and Bufo punctatUS:'

Figure 4. Mouth parts of Bufo boreas boreas.

41
PLATE III

Figu:re 6. Mouth parts of
Pseudacris nigrita triseriata.

Figure 6. Mouth parts of Hyla arenicolor.

42

PLATE IV

Figure 7. Mouth parts of Rana pipiens

brachycephala~

Figure 8. Mouth parts of Rant;;.

~.

43

PLATE V

~

Figure 9. Mouth parts of
pretiosa pretiosa~

Figure 10. Mouth parts of Rana catesbeiana.

~~

PLATE VI

Plate VII
Figurel3.

Ventral aspect of Bufo woodhousii woodhousii.

body and tail are distinctly separate. The vent is median

~d

the vent-

ral musculature of the tail is immaculate.
Figure 14.

Chromatophores of Ambystoma tigrinum nebulosum.

Note flagelloid appearance of the pigment cells.

The

4ts

PLATE VII

•

Plate VIII
Figure 15.

Chromatophores of Scaphiopus hammondii intermontanus.

Note flagellated appearance of pigment cells.
Figure 16.

Chromatopfiores o.f Bufo boreas boreas.

Note lack of

flagellated appearance of .the larger pigment cells also note the minute
round or oval chromatophores.

46
PLATE VIII

Plate IX

Figu:re 17.

Mouth parts

of~

woodhousii microscaphus.

Note

very small chromatophores on the upper lip (compare -with figure 18).
Figure 18. Mouth parts of Bufo punctatus. Note comparatively
large chromatophores on the upper lip (compare with figure 17).

,: .
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PLATE IX

Plate X
Figure 19.

Chromatophores of

~

_woodhous ii micros caphus. Mote

crowded condition of the small chromatopho·res.
Figure 20.

Chromatophores of

dispersion of chromatophores and

~

la~ge

punctatm1.

Note re la ti ve

nearly oval pigment cells.

48
PLATE X

Plate XI
Figure 21.

Chromatophores of Bufo woodhousii woodhousii.

Note

relative diffusion of the chromatophores in the tail crest.
Figure 22. Chromatophores of Rana pipiens brachycephala.

Note

the two types of ohromatophores, the thin rod-shaped kind and the oval
type.

49
PLATE XI

Plate XII
Fi gure 23.

Chromatophores of Hyla arenicolor.

Note the compar-

atively large irregularly shaped chromatophores.
Figure 24. Chroma.tophores of Pseudacris nigrita triseriata. Note
the diffusion of pigment cells and the apparent striations

•

on

the tail •

50

PLATE XII

Plate XIII
Figure 25. Chromatophores of
the three types of pigment

cells~

Rana~·

Note the

intenseness~

and that the bi-flagellated cells are

smaller than those of '. Rana pretiosa pretiosa.
Figure 26. Chromatophores of Rana pretiosa pretiosa.

Note that

the bi-flagellated cells are larger than the counterpart in Rana

~·

51
P LATE: :XIII

Plate XIV
F'igure 27.

Chromatophores of· Rana catesbeiana.

Note the regularly

shaped clusters of closely packed minute pigment cells# also t he small rodshaped chromatophores.

52

PLATE XIV
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>

Avera1:;e Diameter of Egg in rrun o
T;}'.P e or Egg

1

.Arnbystoma
ti f;:r1num
nebufosum

2

3

4.

5

6

scaphIOp_u_s. ~~--~~~__.-...~

hammondii
intermontanus
Bufo

----

'bO"rea.s

bo:reas
Ru o
'WO'Odhousii
woodhousii
Buf'o
punctatus
Bufo

W'O'O"ah OU S i i

mic:roscaphus

~

~

·

~

Hy la
ar;;llicolor
Pseuda.cris
nigrita
triseriata
Rana
pipiens
bra.chycephala
l{ana
pr:efiosa
Etetios8:,___________...__....
Rana
one a

Vit ..

Rana
ca.tesbeiana

Vit ..

Env.

Envo

Figure 28 . Comparison of Average Di ameters of Eggs
Vit. - Vitellus of Egg.

Env. - Envelope of Gelatin.

7

8

9

10

Tadpoles and eggs of different species have different characteris- ,
tics.

Some traits are presented to help separate the eggs and larvae or

; iJJ:D:na.ture forms.
I

j

!
I

other are:

The species and subspecies which are separated from each

Ambystoma tigrinum nebulosum, Scaphiopus harmnondii intermontamls,

Bufo boreas boreas, Bufo woodhousii woodhousii,

~

woodhousii microscaphus,
I

Bufo punctatus, Hyla arenicolor, Pseudacris nigrita triseriata, Rana Eipiens
brachycephala, Rana pretiosa pretiosa, Rana ™ ' and Rana catesbeiana.
Eggs are differentiated by the type and size of the gelatin casing,
the presence and size of inner envelopes, and the size of the vitellus within.

The larvae are separated by means of different patterns of labial teeth,

different chrornatophores, and the general appearance.
Noted are the descriptions of the eggs and larvae of }Jnbystoma
.tigrinum nebulosum, Rana m,, Bufo woodhousii microsca;phus, the eggs of
Scaphiopus ha.mmondii intermontanus and the tadpoles of 1?E!2. boreas bore as
for the first time.
New records of distribution are:
Harrisburg and Zion National Park.
Provo.

Rana™' Washington County :

Rana :pretiosa Pretiosa , Utah County:

Scaphiopus hamnondii intermontanus, J"uab County:

Jericho, Ekker

Ranch Reservoir, River Bed Reservoir, Taylor Grazing Reservoir; Millard
County:

Fillmore and Flowell; Utah County:

Valley) ; Washington County:
River bridge).

~

Fairfield Springs (in Cedar

Ivan's Reservoir, .Atkin' s Ranch {near Virgin

boreas boreas, filnery County:

junction of Huntington

and Bulger Creeks (eighteen miles east of Fairview). 1?E!2. woodhousii
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Santa Clara River.

~ woodhousii microseaphus, Washington County:

·1ook, Ivan's Reservoir, Harrisburg, and Berry Springs; Kane County:
Tank Springs.

~

pi pi ens braohyce"Phala, Duchesne County:

east of Roosevelt; Grand County:
Yuba Dam; Utah County:

Gun- I

four miles

Arches National Monument; Juab County:

Jordan River near Lehi and Provo Canyon.

I

Willow
I
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